This study establishes a multi-tier framework to evaluate how fund manager characteristics systematically affect mutual fund performance. The framework includes three tiers of performance elements: 1) comprehensive performance, 2) return and risk, and 3) timing skill and picking ability.
INTRODUCTION
Research has shown that fund performance is related to a number of fund manager characteristics. However, the mechanism by which these characteristics affect fund performance is still a black box.
This study establishes a three-tier framework to fill the above gap. Considering two fundamental aspects of fund performance, that is, return and risk, we adopt the Sharpe ratio (Sharpe, 1966) as a measure of comprehensive performance. Our paper takes three steps to reveal the channels through which fund manager characteristics influence fund performance. First, we study the direct association between various manager characteristics and comprehensive performance to provide a general idea of the relationships. Second, we decompose the comprehensive performance measure into excess return and total risk and study the impact of manager characteristics on these two dimensions. The decomposition allows us to throw light on the mechanism by which characteristics act on comprehensive performance. In other words, some characteristics are relevant to risk-related performance, while others have an impact on return-side performance. Third, we decompose excess return into market timing skill and stock picking ability. We argue that certain characteristics of fund managers are predictive of their ability to pick stocks or to time transactions, which in turn lead to different return levels and thus various comprehensive performances.
Under the above framework, we investigate Chinese open-end stock funds to fill the void in the literature about the association between fund manager characteristics and fund performance in emerging capital markets. China is the most important emerging country and the world's second largest economy. The Chinese capital market has developed along a different path from that of most developed countries. 1 However, empirical evidence regarding fund performance in developed countries is often not generalizable to the Chinese market setting. In addition, anecdotal evidence shows that many successful fund managers in developed countries might not do well in China. 2 Hence, examination of the determinants of fund performance in the Chinese setting is of particular interest.
In this paper, we focus on 11 fund manager characteristics, which are classified into four categories: physical characteristics, educational background, work experience and professional qualifications. The choice of the characteristics variables is based on the unique features of fund managers in China and is subject to the limitations of the database.
Our panel and cross-sectional data analyses provide consistent evidence that having a degree of Master of business administration (MBA) or a Chartered Financial Analyst (CFA) qualification is significantly associated with a fund manager's better stock picking ability, higher excess return, and better comprehensive performance. Further decomposition results indicate that excess return is the main driver of comprehensive performance; excess return can be well explained by the manager's stock picking ability and market timing skill. In addition, stock picking ability has a dominant influence on excess return. Therefore, the impact of having an MBA degree or a CFA qualification on fund performance is through the action of these characteristics on stock picking ability, which in turn affects excess returns and thus, comprehensive performance. We also find that gender and university major act on fund risk.
This study contributes to the literature in several ways. First, it introduces a framework to identify the mechanism through which fund manager characteristics affect fund performance. Second, our findings in the Chinese stock market complement the established empirical evidence on the US market. Given that China is now the world's largest emerging economy, our results are of great importance to not only Chinese investors, but also international investors interested in the Chinese capital market. Third, our study is the first to empirically test the decomposition of excess return into fund managers' stock picking ability and market timing skill.
CONCEPTUAL FRAMEWORK
While previous studies have shown evidence that fund performance is associated with several manager characteristics, a majority of them ignore potential linkages between manager characteristics and factors that contribute to comprehensive performance. We develop a three-tier conceptual framework to uncover the relationships: a) the determinants of comprehensive performance, b) decomposition of comprehensive performance into excess return and risk, and c) further decomposition of excess return into market timing skill and stock picking ability. Our conceptual framework is outlined in Figure 1 .
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The framework starts with the determinants of comprehensive performance. We believe that a good comprehensive performance measure should encompass both return and risk to capture the benefits and costs of a portfolio investment. For this purpose, three well-recognized measures stand out as available candidates, namely the Sharpe ratio, the Treynor index (Treynor, 1965 ) and Jensen's alpha (Jensen, 1972) . The Treynor index is defined as a portfolio's abnormal return divided by systematic risk. The problem with this index is that it fails to account for idiosyncratic risk. Fund manager characteristics are believed to be systematically related to their ability to diversify idiosyncratic risk, resulting in better fund performance. Jensen's alpha, measured as the risk-adjusted return, or "pure return," nets the premium-based systematic risk and does not reflect the return per unit of risk, making it impossible to conduct a cross-sectional comparison of managers' performance. Additionally, Roll (1978) points out that Jensen's alpha is sensitive to the choice of market index and may not be a proper measure of the quality of portfolio managers. The Sharpe ratio, defined as the excess return scaled by total risk, is regarded as a superior measure of comprehensive performance. First, the ratio is seen as the most extensively applied as well as the most influential empirical performance measure (Eling, 2008; Lo, 2002) . It evaluates the excess return gained per unit of total risk and provides a convenient summary of the risk and return of investment strategies, thus outperforming single-factor measures. Moreover, the ratio is consistent with the theory of expected utility maximization under the assumption of elliptically distributed returns (Ingersoll, 1987) , indicating great external validity. In addition, Dowd (1999) argues that the ratio is an appropriate measure of performance when a fund represents either an entire risky investment or only a portion of investors' risky investments.
The second tier in our framework is a decomposition of comprehensive performance into excess return and total risk, two dominant aspects of performance. We conjecture that fund manager characteristics affect comprehensive performance through their impact on return, risk, or both. A mapping between manager characteristics and the two dimensions of performance helps further unravel the characteristics-performance black box. This could serve as useful information for investors to meet their specific risk preferences and return expectations.
The third tier of our framework involves a further decomposition of return. Both financial institutions and investors might care about the sources of return that could ultimately bring in monetary benefits.
Such information may help financial institutions recruit abled fund managers to obtain high revenue and assist investors in selecting the right fund manager to achieve capital gains. Following Treynor and Mazuy (1966) , we decompose return into managers' stock picking ability and market timing skill, using the following equation: 
where , pt R represents the return of portfolio p in period t, , f t R denotes the risk-free interest rate in period t,
, mt R denotes the return of the market portfolio in period t,  measures stock picking ability, and 2  measures market timing skill. A positive  and a positive 2  indicate that the fund manager has good picking ability and timing skill, respectively. Therefore, the decomposition of return can provide insight into the specific reasons why certain fund managers outperform others. Such decomposition allows for further mapping between fund manager characteristics and the specific source of return that influences comprehensive performance.
VARIABLE SELECTION

Dependent Variables
The dependent variables in our three-tier empirical analysis are a) the Sharpe ratio, b) excess return and total risk, and c) stock picking ability and market timing skill. Specifically, excess return is measured as the difference between portfolio return and risk-free return, total risk is proxied as the standard deviation of excess return, and the Sharpe ratio is measured as the excess return divided by total risk. Stock picking ability and market timing skill are reflected by the coefficients  and 2  in Equation (1).
Independent Variables
1) Physical characteristic Atkinson, Baird and Frye (2003) find that gender influences the decision making of the mutual fund investor. Singh (2012) shows that males are more overconfident than females. Moreover, Hu, Yu and Wang (2012) demonstrate that female fund managers outperform male managers in cost control and risk management. Thus, our regression models include GENDER, a dummy variable that takes the value one if a fund manager is female and zero otherwise. Golec (1996) argues that age can gauge both the experience and stamina of fund managers in their demanding job, which result in better and worse performance, respectively. In our regression models, AGE represents a discrete variable that measures a manager's age rounded to the year.
2) Educational background
A fund manager's education suggests the manager's overall professional capability. Chevalier and Ellison (1999) suggest that a higher degree of education indicates greater intelligence and a better knowledge base. They also consider that educational experience in top universities helps fund managers build up a social network that boosts their informational advantage. Since a majority of fund managers in our sample have a bachelor's degree, our analysis concentrates on the influences of having a master's degree or a PhD on performance measures. We also introduce a special master's degree, the MBA, in our analysis. Golec (1996) finds that managers with MBAs outperform those without them. An MBA degree is well-recognized in China. Upon completion of an MBA program, the student is expected to master various business concepts and strategies and apply them in daily business operations.
A fund manager's academic specialization, that is, whether the manager majored in economics or a business academic program, is likely to affect the manager's fund management skills. This is because specialized training equips a fund manager with specific knowledge and familiarizes him/her with useful tools to manage fund. Economics student and non-economics students make investment decisions differently (Carter and Irons, 1991) . In addition, Zhou (2010) illustrates that risk preferences are influenced by academic specialization. Lee, Yen and Chen (2008) demonstrate that managers with overseas experience usually have better foreign language skills, which broaden horizons and provide more accessible information channels via an established global network, thus leading to better fund performance.
Therefore, we create the dummy variables MASTER, PHD, MBA, MAJOR, and OVERS. Specifically, MASTER, PHD, and MBA are equal to one if a fund manager's highest degree is a master's or a PhD or the manager received an MBA degree, respectively, and zero otherwise. In particular, if a fund manager has an MBA degree, the value of MASTER is zero and that of MBA is one and vice versa;
MAJOR equals one if a manager's academic specialization is in a non-business or non-economics field and zero otherwise; and OVERS takes the value one if a manager has overseas study experience and zero otherwise.
3) Work experience Lee, Yen and Chen (2008) provide evidence that manager experience has an effect on fund performance. Therefore, our investigation includes a variable EXP representing the number of years of working in an investment-related industry. Furthermore, manager turnover is a documented factor that affects performance (McEvoy and Cascio, 1987) . The impact of turnover on performance can be twofold: First, high turnover may indicate a lack of loyalty to the company, thus leading to worse performance; second, high turnover can also be a sign of intensive competition, which is likely to translate into better performance. Therefore, we do not predict the sign of the association between manager turnover and performance. The variable TURNO denotes the number of companies a manager has worked in since the manager's first day in the industry.
4) Professional qualification
A number of studies show that CFA designations are significantly associated with better performance in the US setting (e.g., Gottesman and Morey, 2006; Shukla and Singh, 1994) . The CFA charter is a globally recognized credential. Earning the CFA demonstrates expertise with a broad range of knowledge and skills needed for a competitive career in investment. The CFA qualification system was introduced in China only about 10 years ago, and more time might be needed to reveal its practical benefits. So, we test the relationship between having a CFA designation and fund performance: CFA is a dummy variable that equals one if a manager possesses a CFA designation and zero otherwise.
The Certified Public Accountant (CPA) qualification focuses on accounting, auditing, cost management, strategies and risk management, and economic and tax laws. It has been around in China for over 30 years and is a widely accepted credential. Therefore, we also include in the analysis CPA, a dummy variable that takes the value one if a fund manager possesses a CPA credential and zero otherwise.
DATA AND METHODOLOGY
We analyze open-end stock funds. managers is 18 months. Therefore, we consider fund performance in an interval of 18 months. We assume that it takes a fund manager six months to set up a portfolio, and thus we examine performance in the next 12 months following the initial setup. The whole sample period is divided into three sub-periods, each spanning 18 months-January 2008 to June 2009, January 2009 to June 2010, and January 2010 to June 2011-in which the first six months of every sample is assumed to be the portfolio set-up period. Our research evaluates the performance of funds in the last 12 months in each sample. Following the criteria, we end up with 157 fund managers.
We employ an unbalanced panel data model (Davis, 2002) The educational variables considered are the possession of a master's, a PhD degree, and an MBA and one's major. In our sample, 70.5% of the funds are administered by managers whose highest education is a master's degree, but only 11.4% of funds are managed by a PhD holder. A total of 12.3% of the funds are held by managers with an MBA, a much lower percentage than the reported figure of 58.1% for U.S. fund managers in Gottesman and Morey's (2006) . Furthermore, 73.7% of the funds are administered by managers with either a business or an economics degree.
In terms of experience, the average time spent in the industry is 10.5 years, with a minimum and a maximum of 4 years and 19 years, respectively. According to Li, Zhang and Zhao (2011) , the average industry experience of U.S. hedge fund managers is 19.45 years, much longer than the average industry experience of managers in our sample, although the manager types are not comparable. The average number of firms a manager worked in is 1.244, with the highest turnover being four firms since the manager's initial appointment. Only 13 fund managers had overseas study experience.
In our sample, only 25 fund managers, or 15.9% of the total, have CFA or CPA qualifications.
Specifically, the percentage of funds held by managers with a CFA is 9.4%, far less than the 50.20%
in a sample of U.S. fund managers (Gottesman and Morey, 2006) .
All in all, compared with US managers, the Chinese managers are younger but have less industry experience and fewer have an MBA or a CFA. We also estimate the correlation matrix of the characteristics variables. The correlation coefficients are relatively low. Therefore, our regressions do not suffer from a severe multicollinearity problem. Table 2 includes the results based on our panel data model. We run five regressions using the Sharpe ratio, return, risk, stock picking ability, and market timing skill variables as proxies for performance, respectively. All regression models have time fixed effects because the F-values are all greater than the critical values, with a significance level of 5%.
EMPIRICAL RESULTS
Manager Characteristics and Fund Performance
INSERT TABLE 2 ABOUT HERE
1) Comprehensive performance regression
The second column of Table 2 shows the associations between fund manager characteristics and comprehensive performance. The results suggest that fund comprehensive performance is significantly related to AGE, MBA, OVERS and CFA.
The variable AGE is negatively correlated with the Sharpe ratio. It seems that younger managers achieve higher returns for each unit of risk. Our results are consistent with Shukla and Singh (1994) and Chevalier and Ellison (1999) . One reason might be that younger managers are better motivated to work hard since they have a longer way to go in their entire career. Another reason could be that younger managers are physically more capable of taking on investment positions, which are time and effort intensive. Possession of an MBA is significantly positively associated with the Sharpe ratio. The evidence indicates that specialized business education results in better performance, which is consistent with the findings in mature capital markets (e.g., Golec, 1996) .
Similar to the results of Shukla and Singh (1994) in a developed country setting, we find that managers with CFA qualifications have better performance. This result demonstrates that the CFA charter is an influential qualification in the investment field. Since obtaining the certificate requires a good knowledge of investment, as well as an understanding of ethics, laws, accounting, data analysis, and portfolio management, such a qualification leads to better fund manager performance.
2) Excess return and total risk regressions
The third and fourth columns of Table 2 provide the results for the return and risk equations. The variables AGE, MASTER, MBA, and CFA significantly affect excess returns, while GENDER and MAJOR significantly influence risk.
It is in line with Li, Zhang and Zhao (2011) that the coefficient of AGE in the return model is negative.
However, the coefficient of AGE is not significant in the risk model. The results indicate that younger fund managers are generally better at managing funds for higher returns without compromising the riskiness of the fund. The findings suggest that the higher performance achieved by younger managers is primarily driven by higher returns rather than lower risk.
The variable MASTER and return is positive correlated at the 10% significance level. However, MASTER does not contribute to the risk of fund portfolios. Similar results apply to CFA: having a CFA is associated with higher excess returns at the 5% significance level, which is consistent with Friis and Smit (2004) , but it is not significantly associated with a lower risk. The aggregate effects of MASTER and CFA differ in that MASTER is not significantly associated with the Sharpe ratio but CFA is. This difference might explain their different impacts on aggregate fund performance, that is, the Sharpe ratio.
According to the results of the risk regression, GENDER and MAJOR significantly affect total risk. The negative coefficient of GENDER implies that Chinese female fund managers are more likely to choose a less risky portfolio than their male counterparts, which is consistent with the theories of risk taking proposed by Zuckerman (1991) . 3 The result is not unexpected, since it is well known that males are more confident in choosing portfolios (e.g., Barber and Odean, 2001 ). In addition, our finding about the variable MAJOR supports Zhou (2010) that a fund manager who is a non-business or non-economics major incline to take fewer risks.
Interestingly, neither GENDER nor MAJOR has a significant influence on excess return or the Sharpe ratio. These two characteristics seem to be pure risk factors rather than return or comprehensive performance factors.
3) Ability regressions
The fifth and sixth columns of Table 2 contain the results of the market timing skill and stock picking ability regressions. It is surprising that only the variable MASTER is significantly associated with timing skill. The significantly negative coefficient indicates that a fund manager who obtains a non-MBA master's degree underperforms his/her MBA peers in timing fund transactions. On the contrary, picking ability is positively correlated with three educational variables-MASTER, PHD and MBA-and two professional qualification variables-CPA and CFA. Our results suggest that having an MBA, a non-MBA master's degree, or a PhD leads to better stock picking ability; having a CPA or CFA also improves a manager's portfolio construction skills. It seems that a higher level of education and the possession of professional qualifications equip a fund manager with useful investment knowledge to better manage portfolios. Overall, the results of the cross-sectional models are generally in accordance with those of the panel data models. From the two types of models, we find that 1) having an MBA or a CFA is significantly positively associated with comprehensive performance, excess return, and stock picking ability, 2) the correlation between lower risk and being a female manager or having a non-business or noneconomic major is significant, and 3) better stock picking ability is significantly related to having a general master's degree, MBA, PhD, or CFA.
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Performance Decompositions
The above findings indicate that no common set of fund manager characteristics affects all components of performance, that is, excess return, total risk, timing skill, and picking ability. In particular, the characteristics that affect excess return and those that impact total risk are mutually exclusive. Since excess return and total risk are the two fundamental components of comprehensive performance, it is of great interest to compare their sensitivity with respect to comprehensive performance to determine which set of manager characteristics deserves more attention when aiming for better comprehensive performance.
Our evidence shows that the manager characteristics that affect excess return and those that influence the Sharpe ratio are quite consistent, while the characteristic factors associated with total risk are completely different. Hence, we conjecture that, compared with total risk, excess return is the main driver of the Sharpe ratio.
To verify this conjecture, we transform the equation for the definition of the Sharpe ratio by taking the logarithm of each element and then converting it to a change model. The change model addresses the concern that the Sharpe ratio and total risk may be non-stationary series. The model that decomposes the Sharpe ratio into excess return and total risk is as follows: The Table 4 presents the regression results. The adjusted R 2 value of the regression is 0.909, implying that the Sharpe ratio is well explained by excess returns and total risk. The elasticity of excess return is 1.543, a coefficient significant at least at the 5% level. The finding implies that a 1% increase in excess return will cause a 1.543% increase in the Sharpe ratio. However, the elasticity of total risk is not significant. Therefore, the change in the Sharpe ratio is primarily driven by the change in excess return, rather than that of total risk. As a robustness check, we use the Wald test to examine the null hypothesis β2 + β3 = 0 to see whether the impacts of excess return and total risk on comprehensive performance are equal. The bottom row of Table 4 shows that the χ 2 value of the Wald test is 32.287 and thus the null is rejected. Hence, our results provide convincing evidence that the Sharpe ratio is more sensitive to excess return than to total risk. This evidence explains well the findings in Tables 2 and 3 that fund manager characteristics that influence excess return also have an impact on comprehensive performance, while those associated with total risk have little to do with comprehensive performance.
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The above results demonstrate that, excess return rather than total risk plays a dominating role in affecting comprehensive performance. It is critical to pay close attention to excess return and explore the components of return that explain why some fund managers outperform others in achieving higher returns. Following Treynor and Mazuy (1966) , we further decompose excess return into timing skill and stock picking ability and use the following modified logarithmic difference model to test the sensitivities of market timing skill and picking ability with respect to excess return: Picking represents stock picking ability. Table 5 reports the results. The adjusted R 2 value is 0.859, indicating that excess return can be well captured by the timing skill and picking ability of fund managers. The coefficients of timing skill and picking ability are both significantly positive, which suggests that both timing skill and picking ability can improve excess return. In comparison, the coefficient of picking ability is 0.206, much greater in magnitude than that of timing skill (0.110). Moreover, the standard deviation of picking ability (0.0169) is much less than that of timing skill (0.0245). We investigate whether the difference in the coefficients of timing skill and picking skill is statistically different from zero by adopting the Wald test. The null hypothesis is β2 -β3 = 0. The χ 2 value is significantly positive, which rejects the null hypothesis and indicates that picking ability has a greater influence on excess return than timing skill does. This evidence is well supported by the panel and cross-sectional data results in Tables 2 and 3, in that return and picking ability are both related to MBA and CFA, while timing skill is correlated with MASTER only.
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In sum, the above decomposition results throw light on the mechanisms of how certain manager characteristics affect different elements of fund performance, which in turn influence the ultimate comprehensive performance.
When we decompose the Sharpe ratio into return and risk, the findings indicate that changes in the Sharpe ratio are almost completely driven by changes in returns. Risk, however, cannot significantly explain the Sharpe ratio. A manager who is younger and has an MBA or a CFA is significantly associated with both higher excess return and better comprehensive performance. At the same time, lower risk can be attributed to the presence of a female manager or a manager with a major in non-business or non-economics, which is correlated with better comprehensive performance. Therefore, fund manager characteristics affect comprehensive performance through their impact on excess return, but manager characteristics that influence risks do not help achieve better comprehensive performance.
We find that timing skill and picking ability are significant factors that affect excess return, which is the fundamental determinant of comprehensive performance. In addition, picking ability weighs more than timing skill in affecting excess return. Therefore, fund manager characteristics influence comprehensive performance mainly through their impact on picking ability, which in turn affects excess return and, ultimately, comprehensive performance.
In a word, we can draw a conclusion that fund managers who have an MBA or a CFA may be good candidates for investors because these qualities are associated with better stock picking ability, which results in higher returns and better comprehensive performance.
CONCLUSION
This study proposes a comprehensive framework to investigate the mechanisms of how fund manager characteristics affect fund performance. This framework consists of three tiers of performance elements: 1) comprehensive performance, 2) return and risk, 3) and timing skill and picking ability. By performance decomposition, the three-tier framework enables us to further explore the innate mechanism of how each manager characteristic acts on a certain element of performance, thus ultimately leading to different comprehensive performance.
Using both panel and cross-sectional data, we identify the fund manager characteristics that are correlated with various performance elements in the Chinese capital market. However, there is no common set of fund manager characteristics that affect all components of performance. Performance decomposition based on our framework shows that comprehensive performance is mainly driven by excess return rather than total risk. An explanation of the finding is that higher risk is well compensated by the accompanying higher returns and thus risk is not involved in the determination of comprehensive performance. An implication of the finding is that the manager characteristics that are associated with lower risk should not be taken into consideration in the selection of fund managers when the target is to achieve better comprehensive performance. Additionally, timing skill and picking ability affect a fund's excess return and the impact of picking ability is greater than that of timing skill.
Therefore, we conclude that fund manager characteristics affect comprehensive performance mainly through their impact on managers' picking ability, which in turn affect excess return and, ultimately, comprehensive performance. The common characteristics that influence picking ability, excess return, and comprehensive performance are possession of an MBA or a CFA. We also address endogeneity concerns and rule out the possibility that managers with an MBA or a CFA share common characteristics, such as belonging to the same fund management firm or graduating from the same university. Therefore, having an MBA or a CFA is the most important quality of fund managers in China to outperform his/her peers in achieving better stock picking ability, higher excess returns, and better comprehensive performance.
Our results shed light on the effectiveness of an MBA and a CFA as educational and professional training tools in improving managers' abilities to manage mutual funds. An MBA not only supplies investment knowledge in a master's program, but also establishes a network from which fund managers can benefit when seeking inside investment information and hands-on experience.
Meanwhile, a CFA provides fund managers sufficient training to better understand economic trends and make good investment decisions. Hence, our evidence gives investors an insight into how to select the right fund managers to administer their wealth. Our findings also provide implications for policy makers. While having an MBA or a CFA is the most important characteristic affecting a fund manager's performance, only 9.4% and 12.3% of fund managers have an MBA or a CFA, respectively.
A greater supply of MBAs and CFAs will benefit the fund market's performance, which deserves the attention of policy makers in advocating and providing resources for MBA education and CFA training.
Our findings demonstrate that gender and major are essential characteristics for considering risk preferences. For example, risk seekers are more likely to benefit from male managers with a business background, but risk evaders are better off with female managers without a business background. 
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